INTRODUCTION
The blood and its components are used as support for treatment of several diseases and as support in transplants, chemotherapy and surgeries, thus representing essential and irreplaceable products. Although there are risks, blood transfusion is an essential part of health care, promotion and recovery SOMAVILLA, 2010) .
Currently, transfusion activities in the country are standardized and regulated by Decree 158 of February 4, 2016, of the the Ministry of Health, and by the Collegiate Board Resolution (CBR) 34 of June 11, 2014, of the National Health Surveillance Agency (ANVISA). Both redefine the technical regulation of haemotherapic procedures, establish requirements to be met by the hemotherapy and health services that perform transfusion procedures, and recommend the need for qualification and training of professionals involved in the transfusion process (BRASIL, 2014 (BRASIL, , 2016 .
The transfusion act occurs routinely in hospitals, especially in sectors in which patients are in more serious and complex situations, as for example, in intensive care units (ICU). Anemia is very common in patients hospitalized in these units and this may get worse after hospitalization and during the patient's stay. In these cases, blood transfusions are more frequently needed (CORWIN et al., 2004; COSTA FILHO et al., 2009) .
The transfusion process requires skilled professionals, trained to perform this function. The monitoring of nurses is needed in all its stages, to ensure the safety of the procedure and of the patient (BARBOSA et al., 2011) .
Studies carried out in Turkey, France and the United Kingdom demonstrate failures in relation to knowledge of nurses who perform blood transfusions (BAYRAKTAR; ERDIL, 2000; 789 Knowledge about blood… DUARTE, R. D. et al SAILLOUR-GLÉNISSON et al., 2002; SERIOUS HAZARDS OF TRANSFUSION, 2009 ). In Brazil, there are few studies on this topic, and therefore, there is a need for research to assess the knowledge of professionals involved in the transfusion process (SELLU; DAVIS; VICENT, 2012) . Nursing care in hemotherapy, when executed effectively and efficiently, contributes to significant reduction of risks to the patient. The knowledge and skills of professionals certainly minimize complications and risks to the patient, and guarantee the safety and quality of the transfusion process (FERREIRA et al., 2007) .
Given the above, the objectives of the present study were to evaluate the knowledge on blood transfusion of professionals of the nursing team of ICUs and to identify the factors associated with such knowledge.
MATERIAL AND METHODS
This is an observational, analytical, nonexperimental study with cross-sectional design and quantitative approach held in the adult ICU (general and coronary) of a general, large, public and teaching hospital located in the region of the Triângulo Mineiro, State of Minas Gerais. The study had financial support from the Foundation for Research of Minas Gerais (FAPEMIG) .
The target population (N) consisted of 73 professionals of the nursing team, corresponding to 10 nurses, 49 technicians and 14 assistants that provided direct assistance to customers and on all shifts of sectors included in the study. To calculate the sample size (n), a positive Pearson correlation coefficient (r = 0.4) between the training time and the scores of knowledge was considered, for a significance level of 0.05 and an error type II of 0.1, resulting in an a priori power of 90%. Using the application Power Analysis and Sample Size (PASS) version 2002, a minimum sample size of n = 61 was reached.
The sample (n) of the study consisted of 64 professionals of the nursing team (nurses, technicians and assistants) who provided direct assistance in all shifts, had a formal employment relationship with the institution and were scheduled for service during the months of data collection. Nine (12.3%) professionals were excluded, as shown in Figure 1 . To collect the data, we used a validated instrument of the type check list (TAVARES et al., 2015) which contained questions related to professional and institutional aspects and on blood transfusion, subdivided into pre-transfusion step (PTS), transfusion step (TS) and post-transfusion step (POTS).
Study variables were: professional category; time after graduation; type of educational institution; time of experience in the profession, in the institution and in the sector; number of formal employments; participation in specific training on blood transfusion; participation in post-graduate courses; participation in training courses and scientific events; search for information in the literature/ clarification of doubts; adoption of any standard or guideline; feeling confident about carrying out the transfusion process; and score of knowledge about practices related to blood transfusion.
The Informed Consent was handed to professionals and after their signing, the instrument of data collection was given to them as well as the necessary instructions for filling it.
Data were entered into an In order to calculate the score of knowledge, a formula was used where the number of items correctly answered was divided by the total number of items and multiplied by one hundred.
The domains considered for the calculation of sub-score were PTS, TS and POTS.
T-tests were used to compare variables that had two categories and Pearson correlation tests were used for quantitative variables in order to check whether there was a correlation between qualitative variables (related to professional aspects, and to the hospital structure and environment) and the score of knowledge. Statistically significant associations were those with p ≤ 0.05; In Pearson correlation tests, relations were considered weak (0 ≤│r│ < 0.3), moderate (0.3 ≤│r│ <0.5) or strong (0.5 ≤│r│ < 1.6) (COHEN, 1988) .
This study was conducted in compliance with the Resolution 466/2012 of the National Health Council (NHC), with the approval of the institution researched and the Ethics Committee of the Federal University of Triângulo Mineiro (CEP-UFTM) under Opinion 2.434/2013 . Anonymity was guaranteed for all participants, which were identified by a number.
RESULTS
The sample consisted of 64 professionals. Most were nursing technicians (73.4%) and females (85.9%).
The average age of professionals was 37.7 years, with a minimum of 22 and maximum of 58 years. Most got their training in public institutions (54.7%), and the prevailing institutional bond was statutory (56.3%), as shown in Table 1 . With regard to employment, 87.5% had no other jobs. Among the professionals who had other employments, 7.8% had two bonds; 3.1% had three bonds; and 1.6% had four bonds. Table 2 shows the average time after graduating, time of professional activity, time of work experience in the profession, in the institution and in the sector.
Regarding the work shift, 45.3% worked at night, 26.6% in the evening, 26.6% in the morning and 1.6% under conditions of 8 hours a day. On the unit of work, 50.0% reported working in the coronary ICU and 50.0% in the general ICU.
The average number of times that the professional said to carry out blood transfusion was 3.6 times/month, with a minimum of zero and a maximum of 40 times/month. With regard to training and/or orientation of the institution to carry out blood transfusion, 93.8% of professionals said they received these; 62.5% of the professionals have participated in specific training programs; 34.4% have attended specific training courses; and 7.8% have participated in specific scientific events on blood transfusion. With regard to post-graduate degrees, 35.9% of the respondents reported having such degree, 35.9% reported specialization and 1.6% reported master's degree.
On the search for information in the literature, 76.6% of professionals said they sought information or to get their doubts about blood transfusion resolved. With regard to the rules adopted in transfusion practice, 78.1% reported to adopt the Standard Operating Procedure Manual (SOP) of the sector in their conduct; 3.1% adopt the ordinance 1353 of the Ministry of Health and SOP; 3.1% adopt the CBR 153 and Ordinance 1353 of the Ministry of Health; 3.1% adopt the Ordinance 1353 of the Ministry of Health; 3.1% adopt the CBR 57 and the SOP; 1.6% adopted the CBR 57; 1.6% adopted all standards; and 6.3% did not adopt or knew rules or guidelines.
All professionals reported to feel confident while performing the transfusion process.
The average overall score of knowledge was 52.8%, with a minimum of 26.0% and a maximum of 74.0%. Table 3 shows the overall score and the scores in the three steps related to blood transfusion. There was statistically significant correlation between the professional category nurses (p = 0.05) and the overall score, and marginally significant (p = 0.068) between the professional category nurses and the score in TS.
Professionals with institutional bond of the type statutory had a better score in PTS (p = 0.008). There was statistical significance between the variable "participation in specific training for blood transfusion" and POTS, between the variable "participation in specific course of professional improvement" and the score in the PTS, and between the variable "participation in postgraduation course" and the overall score in PTS (p <0.05). Table 4 shows the correlation between the scores of knowledge in transfusion steps and professional aspects. As for correlation with the numerical variables, the correlation between the variable "number of blood transfusions carried out in the month" with the overall score (p = 0.077) and the TS step (p = 0.066) were marginally significant, and the variable "time of experience in the sector" and the score in the POTS (p = 0.073) was also marginally significant. However, these correlations were characterized as weak (0≤│r│ <0.3). The other variables showed no influence on the knowledge of professionals. Table 5 shows the values of r and p for numeric variables. 
DISCUSSION
The average age of professionals was 37.7 years, with a minimum of 22.0 and a maximum of 58.0 years, data similar to a research that shows predominance of the age between 21 and 55 years, averaging 36 years (HIJJI et al., 2013) . Other studies show prevalence of the age group between 21 and 32 years ) and between 31 and 40 years (SILVA; SOMAVILLA, 2010).
Regarding gender, studies corroborate the results of the present research, with results ranging from 62.0 to 85.2% of female predominance (HIJJI; OWEIS; DABBOUR, 2012; SOMAVILLA, 2010; SILVA et al., 2010) .
A study conducted in a university hospital in Rio Grande do Norte showed that 81.5% of ICU professionals are nursing technicians and 18.5% are nurses, like in the present study .
Concerning the educational institution, most received their training in public institutions (54.7%). Research conducted in a University Hospital in Minas Gerais demonstrated that 63.0% of nursing technicians got their degree in private institutions and 60.0% of nurses, in public institution (SILVA; SOARES; IWAMOTO, 2009) .
Regarding the time after graduation and professional experience, the average was 12 years; and the average time of work in the institution was nine years; and the average time in the unit of study was six years. Study in Paraná showed that 54.0% of professionals are graduated for seven to 10 years (BARBOSA; NICOLA, 2014). Another study identified an average of five to 10 years of experience in the institution (SILVA; SOMAVILLA, 2010). As for time of experience, the literature showed a time less than five years (66.0%), and five years or less (68.0%) (HIJJI et al., 2013; OWEIS; DABBOUR, 2012) . Regarding the time working in the unit, researches corroborate this data, since there are records of nursing technicians (46.0%) with more than six years, and nurses (60.0%) between one and five years (SILVA; SOARES; IWAMOTO, 2009) .
A study performed in an ICU showed that 87.0% of nursing technicians and 100% of the nurses receive information about the transfusion practice. Regarding training and professional development, 60.0% of nurses say they have participated in training or guidance received within the institution (SILVA; SOARES; IWAMOTO, 2009) .
However, opposite records are also available: Hijji, Oweis and Dabbour (2012) carried out a study in which 92.4% of nurses say they have never received training on blood transfusion and 33% reported the need for training on applying blood. Another survey revealed that 85% of nurses had never received training on blood transfusion, and 14% reported the need for specific training for performing this procedure (HIJJI et al., 2013) .
As for the number of times the professional says to perform blood transfusions, a study conducted in ICUs in hospitals of Jordan of showed that during the six months preceding the data collection, 89.0% of nurses had applied blood transfusions from one to four times, and eventually 12 times/month, what corroborates the data from the present study (HIJJI; OWEIS; DABBOUR, 2012). On the other hand, a Brazilian study showed that the nursing staff (63.0%) perform blood transfusions weekly (BARBOSA; NICOLA, 2014).
Regarding the titration and postgraduate courses, 80.0% of nurses had attended post-graduate courses ). On the other hand, another study showed that 4% of nurses have master's degree (HIJJI; OWEIS; DABBOUR, 2012). These figures are higher than those found in the present study.
In this study, all professionals reported to feel confident when performing the transfusion procedure. However, the literature shows that 33% of professionals say they feel confident regarding the conduct to be taken in case of a transfusion reaction; 46% report having confidence only in some times, and 21% report not feeling confident in making a decision before a reaction (BARBOSA; NICOLA, 2014).
Concerning the evaluation of knowledge about blood transfusion, the average overall score was 52.7%. A study conducted in hospitals of the Emirate of Abu Dhabi confirmed the lack of knowledge of nurses about blood transfusion, ranging from 27.0 to 56.0%, and none of the professionals answered correctly to all questions (HIJJI et al., 2013) .
In PTS, issues on prescription and request of transfusion of blood or blood components, and the collection of blood samples for pre-transfusion and identification tests were addressed. The minimum knowledge score was zero and the highest, 86.0%. Silva et al. found inadequate procedures of PTS, such as the collection of the sample (91.7%), prescription of transfusion (84.0%), the application form of transfusion (66.7%), the identification of the bag (84.0%), the identification of the patient (82.0%) and the identification of tubes (69.6%) (SILVA et al., 2010) . A study conducted in ICUs of hospitals in Jordan demonstrated that only 2.0% of 795 Knowledge about blood… DUARTE, R. D. et al the professionals are aware of all the steps that must be followed to correctly identify a patient in the PTS (HIJJI; OWEIS; DABBOUR, 2012).
There is a major flaw in this step that precedes the blood transfusion, that is, in the sample identification. An incompatible ABO system compromises the safety of the patient, causing serious transfusion reactions that may lead the client to death. Qualified and trained professionals can prevent this mistake from happening (SILVA et al., 2010) .
The step related to the act of transfusion (TS) showed minimal knowledge score of 21.0% and a maximum of 75.0%. In TS, a study showed that 92.0% of professionals reported to wrap the blood bags in a blanket, leave it at room temperature, dip in hot water or place it in a microwave oven (HIJJI; OWEIS; DABBOUR, 2012). Other misconducts are related to the administration of medications concomitant to the transfusion (46.0%), observation of the patient (30.0%) and the use of specific equipo (8.0%), besides the identification of blood components and conference with the identification in medical records. Notably, 18.0% of professionals do not carry out these actions correctly (SILVA et al., 2010) .
The POTS, related to the immediate transfusion complications, had a higher average score (62.50%) compared to the other stages, showing that professionals had a greater knowledge regarding transfusion reactions, with early detection of signs and symptoms, and about the nursing care to be provided. The immediate transfusion reaction is defined as one that occurs within 24 hours after initiation of the procedure. The patient must receive immediate care; the institution shall disclose in the records all actions taken and conducts adopted, ensuring care and notifying the adverse event (BRASIL, 2016) .
Research showed that 67% of professionals recognize sometimes signs and symptoms that are indicative of transfusion reactions while 25% do not recognize (BARBOSA; NICOLA, 2014). There is still record of inadequacy regarding the care with a transfusion reaction (85.2%) .
According to the bivariate analysis, the professional category "nurse" showed statistical significance for the overall score, demonstrating greater knowledge in relation to other professional categories. The literature shows the importance of nurses in the practice of transfusion because their are in the lead of their team, organizing and supervising the care. It is necessary, therefore, to constantly search for updates regarding this practice. Indeed, the transfusion process is complex and brings risks to the patient if not done properly (BARBOSA; NICOLA, 2014).
According to the bivariate analysis, the professionals who had participated in specific trainings in blood transfusion had higher knowledge score only in relation to POTS, suggesting the need for investment in training within the hospital units addressing all stages of the transfusion process, especially the care with the PTS and the transfusion act. Training consists of short-term courses. The results showed how the training is important and really make a difference in the transfusion therapy, identifying how training improves the practice, creating greater efficiency and a professional with more knowledge (BARBOSA; NICOLA, 2014).
Few professionals had participated in the specific improvement courses for blood transfusion, which are longer than trainings. Professionals, however, had higher knowledge scores regarding the PTS. Participation in post-graduate courses demonstrated that professionals with higher qualification had higher knowledge in the overall score regarding the PTS. Study on the program of nursing education in Brazil (undergraduate and graduate) says that these types of education have an important position, and the main objective is to train and qualify professionals to meet the demands of the health sector, which are each day more and more complex and to the reach of goals to increase the construction of relevant and innovative knowledge (ERDMANN; TEIXEIRA, 2011) In this study, according to bivariate analysis, the number of transfusions was statistically significant for the overall score in TS. This shows that the greater the number of transfusions carried out by professionals, the greater their knowledge, especially with regard to the application of blood or the administration of the therapy. In contrast, professional ignorance concerning PTS and the immediate transfusion complications (POTS) interferes with the quality of the process and with the patient safety. Nearly half of professionals (46.0%) reported that they "sometimes" feel confident on the procedures adopted because of a transfusion reaction. This make misconduct possible and this compromises the safety of the patient, endangering the life of the patient (BARBOSA; NICOLA, 2014).
The time of experience in the sector showed, according to bivariate analysis, that those who have been working for longer times in the sector have higher knowledge score only in POTS. As the ICU is a sector where blood transfusion is a routine, due to the clinical severity of the situation 796 Knowledge about blood… DUARTE, R. D. et al of hospitalized patients, it was expected that more time in the sector would lead professionals to show relevant knowledge scores at all stages of the transfusion process. As limitation of this study and considering the method used, there was no monitoring of the blood transfusions management process, but this did not compromise the achievement of objectives. It is suggested to carry out prospective studies in the area, including the systematic observation of transfusion practice, with a view to safety and quality of the whole process.
CONCLUSIONS
The deficiency in the knowledge of professionals in relation to transfusion therapy. Regarding the stages of the transfusion process, knowledge was higher in the post-transfusion step, showing that the team is more prepared to manage with transfusion complications than to prevent them.
Factors associated with knowledge about blood transfusion were: professional category nurse, participation in training and specific courses for professional improvement, post-graduate degree, number of blood transfusions carried out per month and time working in the sector.
The importance to increase the oportunities to acquire skills such as training courses and continuing and permanent education for nursing professionals who work in critical care units is reinforced, focusing on patient safety and quality of care.
